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1 

[ lit 3011 ] B*S-r*©iWA^;l/ir5>K^JiJ»* 

(NADA-GOGAT) - F^-Stf 'J * £ U;*^ K*«A3 

[l**3S2 ] 'J * ^ F#> NADA-GOGATjge^ 

©yp^-^^i^n^'^^Utf Feb. NA 
CA-COGAT cDNA<hCDl$^d< U * ^ ^ FT£>£fi3}t3S 

[OOOl] 

*ONADAHCCWiSe^0cJ:or^®i£jfe3n/c-r> FS 
•r^(c&g*r^fe<Dr^)^ 0 ^e>cci¥u<«, coffins© 

[0002] 

<D£S®gT-&£. - 20 

[0 0 03] B (iMf^>*l?> ©a*»J5E^ 

tt. ^{ Mrtrr t*tOJ8H£! ^JU * a >«jgHHR ( gsi) 

[0 0 04] C©WH©»53#6tt, tM^-5^+ (Oryz 
a sativa) ONADMXGATitG^<b^<Dc^ 30 
OMI:fg£l/tt^ (Biochim. Biophys. Acta. 138 
7: 298-308, 1998) „ NADA-GOGATjge^CD 5 "±ifi 

<3.7kbp*fcttl42bp*"C) **:/n' ! e-*-ffite** 
"r^Ci^r^ttil/r (Aust. 3. Plant Physiol. 2 
7: 787-793, 2000) e 

[0005] 

S{EJ£it MftAtt. Bfi14, BrtEtt. t^jS 40 

*«C5G-3Tl>S. C(DCi«, -f >FS2-f*<JE>£<#B 
#MiClt^X3£itmM<DGS&Wtem>&. NADA-GOGAT 
*fi**<Kl > C <b *iJSHCD— o <b 1/ r * A 6 *1 £ . NAQA-G 

oGATS^^fic^ c <t tc <t o xmm&ffifflmtm < , *© 

[0006] S^NA0A-G0GATtStt(C<t otifgffiAf 
& 0 *©J:9«CD B a*B*18-Y*iSEr*Ci 50 
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[0007 ] C OttMCDftmS. fcLb©±*$ 0 ©ftftc 
[0008] 

f**# y**u**F#s»ASftfc-r> \*§n 

K'^ot, ^l^NADA-GOGA-RStt^rW-r^t <b£!}$14<t 

[0 00 9] S/c. C -f**fctt-tflE>ffl««: 
*5C»r« % tfy**^*^ F*** N^A-GOGATjSe^O^' 

a*-Z-&M$:ffii$ l ?2 > #>)zt?ls*?- Ki, nada-g 

OGATcDNAci: ©j»£*K ^^U^^Kt^Ci L 
[0010] frfc. C©«9i©Jg|WE«^**W«© 

[0 0 1 1 ] HT. C©»W©l8»»JBicotir»L< 
[0012] 

fit. B*^^^S5^CDNACA-GOGAT^ri-F-reJi< , ;^d7 
Isff-FtH&IIBXStl. ff^ctOfeiSC^N^DA-GOGAT 

i^-qxAT?£ttccj:or, a-^^secfcWiSRiESEja 

[0013] NADA-G0GAT3 — FT&tfV Z 2 Is*? F 
ii, B*^ ^ ONADA^GOGATOiSfeT:^ (^V ADNA 

0^|§«?>tCJ:or. W~is*r (O NADA-GOGATiM &^<D 
y^A^ig (GenBank accession No. AB001916) fccfcCf 
cDNA (GenBank accession No. AB008845) ^^&^l<L$n 

J-?-t IT, B*S^*fflfi^6iaffiL/cnRNA«:fSS 
<b T ^ RT-PCRkl ct r cDNA^f -E> C <b ^T' ^ 
[0014] ^y^^U^-^* Ftt. mtfcD!WSr/B(,>4 

^^-^tlf-f (CaMV) 35S7*P^:-^- 



(3) 

3 

XJ£. iMfX * S^^NIACA-GOGATiteT *7 CI - £ - 
C en Bank accessionNo. AB001916CD{i^l~3726CC?? 
SE-T^O-C. C©««*a^ttlWHB3RrW9au. cD 

[0015] #y**U** K€r»A-rS^>FaS^* 
tt. ^fflT*KLfc*51)-*<Z>aA> % IR24. 

[0016) ^ *<D»*(E*tt. £#U<Dx u * > U io 
— ^>3>& (Nature 338:274, 1989) . T^'DA^f'J 
^A& (Plant J. 6:271, 1994) -/ 
>ft (Plant Cell Rep. 14:586. 1995) CCJ:*Ht5C£ 

[0017] «T, **Bfifl*^orcoUH<o»?a«:o 

[0018] 20 

7'0^^ W*T 2>V*?~ is* NADA-GOGATite^ 

<D 5 '±S£^-2 , 3 52#> 6f3x^7 >_h<DXhoI1f W r +1 , 3 
22£~C (CenBank accession No. AB001916<Z){4gl~372 
6£T') <DDNA#r)t (*^3.8kbp) t % NADA-GOGAT cDNA<£> 
^IQM^lR^i^ (GenBank accession No. AB008845CD{4 
^263- 6762) <DDNA»r>t (&J65kbp) <!: ^rilJgUr ifctllOk 
bpCDIS^DN/^JfiU CtlZJy?- btTZM&Z. 

/c„ 30 
[0019] NADH-GOGATia fc?- 5 ' _htft^-2 84 ObpCO Sal I 

h^63 , TS£+2370bpCDBamHI1t^ hST<0««fi*«pB 
luescriptll SK(-)(DSalI- BamHItf^ h A£ *VC(,> 
€>yyA^P->^r+l322CDXhoI1t^ h -C#JtWb)I& 'J > 
KftL/c. NADH-GOGAT cDNA^S (7047 bp) #pBluescr . 
iptll SK(-)(DEcoRrtJ- A FCC. EcoRI-Notl-Sal IT & ~f 

P->*Xhc^*^LA:DNA»r)t*BI»0. Stt7^{ 
->3 >J5j£*tff o/to CCDpBluescriptll SK(-)± 

A ^ D — > E&3fc <D NAI>i-G0GATS 5 % 840bp^ 
6^3X^V>±(7>+1322 XhoIlM r<DTS£«:xhoIlM 
r#>63' polyCA)§e^J^"CCDcDNA^:JS$gU/c^lO kb<7) 

a^ae^-cib-S). c^i4^teT«xbaicc<fc^ 5'±& 

-2352bpfeTFPol vCA)iEW* trc>£fi»fflRffl«£fi«:ttJ 

/W^V — ^ £-pBI101Hn (Aust. 3. Plant Physio 
1. 27: 787-793, 2000) *» 6GUS}h{e-?£EX 0 

CDT-DNACD ±l-y-?4^ >fflttiafi^f <b ^ ^ ^ D ^ 
^S^WttJBfc^PJCCifAU ^Y^y-^^*-pB 50 
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INGT10 (H 1 #H5) 

HttM2 :«JME»Y>Fffl^*©mH 
tTFCD^&CCj: 9, NADA-COGAT cDNA^n- Kf 

(1) TyD/^fi^AOiSgfe* 

awsKWttcca^*. jfcawtt»ffccj:oTTyp^* 

f y'JA (Agrobacterium tumefaciens EHA101) 
ISfeOfc. T«ct>%. SBtmofltSKbfc'***- (pB 

INGT10) lMq (2— 10/il) *JliClWci^>F 

;t,? ^ * - ^rt©a»ttS8©r ^p^ y a 3 > .tr 

-^CCg^rbr. 37 , C<D'?*-^-^-^4i-CiEfiiCC5» 

l£tt£iPl//c 0 50//q/ml(D^^-7-Y^>^:^tPYEPfeiifelm 
l£ttJil, 26°Cr'2B$F B ^#L/c e Sfi 7500rpnt? 3#>PJI 
Kft^HJlKO/to 50/iq/mlCD^^V>r^> 
«T#tfYEPJg»100Ml*ftIiLM»*«»O. ±M^T^7^ 
^^>i>'^-f^p•7^V>^:-en^ f t^50M q/ml 

r . 26 0 CBgm-e s> > i/ji/aa x - ^r- ^ ^ * x-as— 72fl# 
P B ^SU/c 0 

(2) . a^FOHJft 

C^«**aH!lLte. jggiJL/cttlOO0»t2<b'(DaiT«:. 20 

ot5-^o5omi<D^ t 3 > f - ^ - ^cc Atir^STkccr 
C0 0 2 0 3 JMT, *HI*JiSW«*^y->'<>^f*3«c*j 

(3) ^^-CDSil 

70%(v/v)X^y-JU^40mlJOx. l»PJS>o< 0<bJS^O 
5O/i1<DTween-2(HS:$tf40ml<D2 9^CStt9R 

h y «5AiifiKt40Biitt-jtT. 2o»pja-?>^«:^SL 

(4) ^;UX(D^2S 

aiif^^t-U (itS9cm) tC«L/ fc i^SU/ct;-> 
42 * htCT l£iTON6atSi6(N6 callus induction) [N6 

salts and vitamins(Sci . Sinica 18: 659-668, 197 
5) ,30q/l sucrose, 2mg 2.4D, 0.3g/l casamino acid, 

2.8q/l proline,2q/l Cellum Gum (BJKft*), pH5.8] 
CC4@^/^ + -lx (itti 5 cm) -TogJ^L. -y--^* 
;l/ 7^ -^'(Micropore Surgical Tape,3^±. XZatfU 



5 

(5) xfrxcom&m 

\z>-tey rTI&SU IA>N6 callus in 

duction*m&0C4ffi^A>*--U (fflS5cm)-CgJ*L^- 

fc. 

(6) T*fUJ*?^VVA<Digm 

T7&^5^*)0t*<DXrA7*)1zK2-)\,XYy? (-80 

CO . ABllJfJiSife (Proc. Natl. Acad. Sci . USA 71: 3 
672-3676, 1974) [3q/l K» HPQ, , lq/1 Naht SO, , lq/1 N 
H.C1, 0.3q/l MqS0 4 • 7H,0, 0.15 KCl , 0.01q/l CaCl, , 
2.5mq/l FeS0« , • 7rt0, 5g/l glucose, 15q/l agar, 5 
Omq/1 Kanamycin (?JJ?&MM) f 50mq/l hYqromycinB (Bo 
ehrinqer Mannheim), 15g/l Bacto Aqar (DIFCO) pH7: 

(7) r^DA^^'j-jAos^'^es 

ABigite±(DTyD^^^/; ^A«r^SDr^0.8X2.5cm 

10 *»#B(0. ryO/^fiJ-JABaett (AAsuspen 
sion) [AA salts and amino acids(Plant Sci. 41: 179 
-183, 1985), BSvitamins (Exp. Cell Res. 50: 151-15 
8, 1968), 20g/l sucrose, 2mq/l 2,4D,0.2mq/l kineti 
n , 10mq/l Ac etosyri nqone , pH5 . 8] 30ml 0 <£ < M 

Wisidk m#ifimm?&) . is+-vm&*cm)K.± 

ffi£L/c„ 

(7) -2 

WSSLtc4is*-l< (lem^ft) <Z)#;UX£ % 30/zm 

?6cm) ka*i. fffik&mtpicmisx.&wiu<iami, 

/Co «Stf*. SIl/^-A-^^ (^A7>f^) ± 

»0?fcN6&#*g«gifi (N6 co-culture) [N6 salts and 
vitamins, 30q/l sucrose, 10g/l qlucose, 2mq/l 2,4 
D t 156(w/v)qlucose, 10mq/l Acetosyri nqone, 2q/l Gel 
lum Gum <PMCffc¥), pH5.2]CCl6ffl^C0*Jl/J^*aBR 
U V-t?*fr?— 26"CB|»rr3BIHft 

(8) T ^Ci-rC $A®»5fc 
E&®*g7£[500mq/1 Carbenicill in (Pfizer) in SDtf] 

3CmlT^50ml(D^ T;br3>^^— ^tC^aL/c e * 

-is±j)\,?-y' (2cm$s) T^>-;UU 16<fc5iS*fiKc 



(4) mm 2002-272290 

6 

©^.^rst^ffi cd a s £ ^ cf 5S1S 3 *i /j: i % h L 

(9) ig& 

RiOfc86CD*^-5/« >**t*2«WWSlft*ffl<r> 
10 rtTfeo/Co 

[002 1 ]*f % ^«b/c*JU^*tr>-fe 7 r (frL 
<i$SL/c4>(D) ~t\ 500mq/l<7)?sS"C^;U^S> y > 
£rS£fN6ilit£igtfil(N6 selection)[50mq/l HyqromycinB 
in N6a]^C9®^/^^-lx(a:S9an)rgJ*0(CC[)c: 

[0022] 2iin«. ^;U^©«HI©»P«:Ht>6r 
20 £TN6jiK$iSi&(N6 selection) [50/iq/ml HyqromycinB i 

mote 

(10) B^Mb 

(10)-l:«LkgP 

«fi«»±T»SI L r £ /t # X (D* *MSPf ^Mk«f» 
(MS reqenaration) [MSsalts and vitamins (Physiol. 
Plant. 15: 473-492 , 1962) , 30q/l sucrose,30q/l so 

Ibitol, 2q/l casamino acid, linq/1 NAA(Wako), 2q/l 
30 BAP (Wako), 50/zq/ml HyqromycinB, 250mg/l Carbeni 

cillin 4q/l Cellum Cum, pH5.8 ]^CgJ5RL (l^l/*/ 

B»f t«:ff a o /c. cn<tl l-^or>jfflia^6*IJiL/T 
L&i> <fc 5 l is + - u«c« 1 *7;t/X£^< «r 

/Co &*5 % MSigJfeCD salt stock solutionteA^ - 

x*-y*gi*JB«^tt» iWt) aS^soomKD^STktc 

40 2 X stock solution i L/c e 

(10)-2:ti6TSB 

B»<t«J««J*S3'-5cmK:J5Cofc6. f^>t-U±©I 

fr**62#<Dt:>-fe? h-C^fUL. MS hormonefreeiSiife 
[MS salts and vitamins, 30q/l sucrose, 5Cmq/l Hyqr 
omycinB, O.mqar GtS^fflSltSSffl :Wako) , pH 5.8]20 

26*CHj0f xmtHht'nte n /Co JSJ&OTk&tf tiftttiiffl 

CCj|B#7)c^ti3teL/c 0 ^ife±lcmfig*7k"C}3S/cL/c p 
50 *^ttn*tICCttOo3jPO 0/cffi«9l*tC«CoTfe0, iS 
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^(DTkcoffiftiZMmWiBx-tetf fcft 1c. 
-7{H*£*£1IL/c. i3.L> . mmH1<Dt>)lZ&5£<D 
Mitmt Lie. 

(id tufk 

;U£;WC. j§^ftA&3ccft££r7~ioBPig§!Nb£ 
tfo/c„ IdHbW piu -i;i/CDiSS (MCB2O0:S#g?4§M io 

SfpBfT) rt"Cff«Cl». S^#{*HJ»il4B#ra (AM5:00~~ 
FM7 : 00) 26*C. mmiffiffl 23'C t Lie. 
(12) *t**£ 



* :=.— rt-£#>WCfTft-ofc. 7kl#i& (Plant Physiol. 73: 
1002-1007, 1983) B. *®m£$:®ttkL1c B£lB B 
il/. 1-14BB. 15-28BS. 29-42BB. 43BBfctf2£ 

2/i, 3/< 4/4> ©gwjr*tfra*Hfiur/!H»fc. s 

?cL,/c. ftfc. (4/4) o>Mfm.$k\ ^L1ct 

fcO 1M HClKr. pH5.2(CiBi?Lfcrft7.k£{£)B 

[0023] 

till 

Minor elements 



l.OrnM 


: NH4NO3 


50mM:H3BO3 


45MM 


: Fe • EDTA 


9j^M:MnS0 4 - 5H20 


0.6mM 


: NaH 2 P0 4 • 2H 2 0 


0.3/*M:CuSO 4 * 5H 2 0 


0.3mM 


: K2SO4 


0.7/zM:ZnSO 4 -7H 2 O 


0.3 mM 


: CaC12 • 2H 2 0 


0.1 /zM : Na 2 Mo0 4 • 2H 2 0 


0.4mM 


: MgCh • 6H2O 





[OO24JXIS093 X*: 
hmA-OXATHft (Plant Physiol. 98: 1317-1322, 199 

2) *fflc^c!A»S^J:orhmv-^x^T^aM^lS^ 

[0 0 2 5 ] je*«*2CC7SL/c < k*J0r*0, 

-GOGATjt Lfrt* pBBIlOlHn* A L/c^ 40 

jF^fcffl 5. 9 7 ± 0. 7 6 Mg protein /g fresh weight 
Mm 5. 60±1. 4 9 <n = 3) 
-b>X 8. 74±1. 7 1 (n = 9) 



tltCo 

[0 02 7] 
[*2] 

<n=3) 



[0 028] 



★ ★ [*3] 

&*£M 5. 91±0. 6 4 ng protein / g fresh weigh! 
tfJR 6. 99±1. 94 (n = 3) 
•fe>X 6. 67±1. 6 9 (n = 9) 



(n = 3) 



[0 029]; 

[0030] g^4tC^L/c<!:fei3r*0 , C(D^ 



6 *i * C £ ASKS 2 *i fc. 
[003 1 ] 



(n=3) 






=H£S (g) 


ftfe) 


(cm) 




6±1 


120 ±20 


10.2 ±23 


1.43 ±0^9 


133.8 ± 5.9 


Mm 


8±2 


128 ± 18 


10.3 ±1.7 


1^0 ±034 


1283 ±93 




7*1 


125 ± 8.6 


133 ±X9 


1-88 ±0^9 


130.5 ±9.0 
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[01 ] 



Xbal 

.2353 



KB 



NOS 

pro 




nos 

TZR 





ATO Xtol 
+*86 +1332 



Xbil 



1 1 




NADH-COCAT promoter 


NAD H- COG AT cDNA 1 
(44 kfc) j 


WOSjl US 
TB*|| PRO 


HPI 


NOS 
TER 
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F 2B030 AA02 AB02 AD08 CA06 CA17 

CA19 CB02 CD03 COO 7 CD10 
CD13 CD17 CD21 

4B024 AA08 BA07 BA79 CA04 Ct*0l 
DA05 EA04 FA02 GA11 GM7 
GA19 GA27 

4B065 AAUX AA88X AAS8Y AB01 

AC14 BA02 BA25 BC31 BC46 
BD50 CA27 CAS 3 



